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CLAIMS 

hat is claimed is: 




computing system for creating an extensible N-tiered software application, 
at least one processing unit; 

at least one memory store operatively connected to the processing unit; 
extensible ktiered creation software, executable within the at least one processing 
unit, comprisinXpluralityofpredeterminedextensibleN-tier architecture rules; and 

at least one exten\le tier, capable of residing in the memory store, further 

comprising: 

i. a framework that speckles a basic design structure for software components 
categorized as belonginXto the extensible tier, the framework further 

comprising base software component and a set of standard interfaces for any 
software component categorized as belonging to the tier; and 

ii. a logically grouped set of a predetenmhed number of executable software 
components compliant with the tier framework, each^oftware component further 
capable of communicating with at least one other softwV component. 
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2. Xhe computing system of claim 1 further comprising a communications network, 
operatively in comi^mnication with the processing unit, the communications network selected from 
the group of networks\onsisting of local internal networks, local area networks, asynchronous 
networks, synchronous netwtetrks, and wide area networks. 



3. The computing system, of claim 1 wherein communication between the software 
components comprises asynchronous communications. 

4. The computing system of claim l\further comprising an inventory of software 
components. 



5. The computing system of claim 1 wherein the a^east one extensible tier is a set of 
extensible tiers, further comprising a set of logical connectionXcomprising sequencing and 
messaging information between a first one of the extensible tiers and af^kast one other tier of the 
extensible set of tiers, whereby each tier in the extensible set of tiers is cap^e of conmiunicating 
with any other tier through one or more tier interfaces. 
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The computing system claim 5 wherein the set of extensible tiers comprises a base 

base tier framework, the base tier framework comprising: 
at\least one collection interface for collecting software components, including 
softvme components which are normally aggregated into other software components; 
at least ohe connection interface for connecting software components as sources or 
sinks of inf(Mmation; 

at least one mes^ging interface comprising message-based behavior; and 
at least one control\nterface for controlling devices. 

7. The computing system ofsclaim 5 wherein the set of extensible tiers comprises a 
business rules tier, a processing tier, a data tid^, a messaging tier, a business objects tier, a visual tier, 
a base tier, a real-time device tier, an interceptortier, and an appUcation tier. 

8. The computing system claim 7 wherefn the processing tier further comprises a 
framework comprising: \ 

a. an interface capable of handling processings components associated with the 
processing tier; \ 

b. an aggregation interface to aggregate a predetermined number of software component 
attributes; \ 

c. a query interface comprising a query modification interface; and 




tier compnsmj 



c, 
d. 
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predetermined number of windowed input/output parameters to satisfy processing 
tier requirements; 

lereby a processing tier software component can manage process flows and 
monkor and/or optimize flow of data through a model. 



9. The compiler system of claim 8 further comprising a tracking interface to track 
processing model filter requirements. 



10. The computer system oklaim 9 wherein the processing components comprise filters, 
synchronization components, sources, sinV and graphical components 
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11. The system of claim 7 wherein thVdata tier comprises a data tier framework and 
provides datapersistenceservicesforapredetermined\of software components andaccessto data, 

the data tier framework further comprising: 

a. a data modification interface whereby data ma>^e written to and read from a data 

source; and 

b. a data access interface whereby access may be provide^Ho specific types of data. 
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12. \ The system of claim 7 wherein the messaging tier further comprises a messaging tier 
framework aiXiessaging software components to convey information from a source of messages 
to a recipient of m^sages, the messaging tier framework further comprising: 

a. a message generation interface; 

b. a message qubuing interface; 

c. a message routing interface; 

d. a message text management interface; 

e. a message routing interface\hereby one or more software components that will 
receive a message may be specified; and 

f. a message queue interface whereby \(ormation about a specific queue may be 
specified; 

g. wherein the messaging software componen\control message queuing and 
notification, and support message generation for diff^ent types of messages. 



13. The method of claim 12 wherein the messaging tier interface sbpports asynchronous 



messagmg. 
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The system of claim 7 wherein the business components tier further comprises: 
at least one business software component, the business software component 
comprising a general purpose data container providing storage for and access to 
info\ation, the business software component further encapsulating attributes 
comprismg data and behavior for a business entity; and 
a business software component framework, comprising: 

i. a model Comprising a collection of related business software components to 
reflect a reaPworld business entity; and 

ii. a binary large o^ect to allow storage of large amounts of data within the 
business software component. 



15. The system of claim 14 wherein a^east one business software component has an 
attribute that is other business software component. 



O 
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16. The system of claim 14 wherein the at least ofte business software component is a 
composition defining a static model whereby the relationshipVtween the business software 
component and an attribute component is not an association enforcedN;^ business rules. 



17. The system of claim 14 wherein the model further comprises a set of business 
software components model interfaces that the business software components agnate to achieve 
specific functionahty. 
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0?/ 18. 

comprise: 
a. 



The system of claim 17 wherein the business software components model interfaces 



an 



d. 



ssociation interface whereby business software components may be associated 
with oi^er software components; 

a relatiorti^ip interface whereby hierarchical relationships with other software 
components r^ay be established and maintained; 

a data dump interface whereby contents of a software component may be selectively 
retrieved; and 

a name interface whereb^ersistable attribute names may be retrieved. 



19. The system of claim 7 further comprising a visual tier to provide display of and user 
interaction with information, the visual tier using \model, view, and controller design pattern 



compnsmg: 



a modeler comprising data and computational logic to handle user interaction, the 
modeler further comprising an event handler, a cdi^nection source, and a connection 
sink; 

a viewer comprising data and computational logic to pr^nt at least a portion of a 
model perceptively to a requestor, the view component furthfe^comprising-an even^ 
handler and a connection source; and 
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a controller comprising data and computational logic to handle requestor interaction, 
le requestor interaction further comprising actions from an input device, the 
comroUer component further comprising an event handler, a connection source, and 
a connection sink; 

wherein tfie modeler, the viewer, and the controller may utilize a messaging tier 
whereby each of the modeler, the viewer, and the controller can have one or more 
message handlers\ttached to provide additional behavior, the modeler and the 
controller having diff^nt message handlers attached to effect differing behavior. 



20. 



a. 



The system of claim 19 wherefo the visual tier further comprises: 
a read-only mode, whereby the vieN^er can be specified to allow read-only access to 
the system; and 

an editing mode, whereby users may editNnodels as well as view them; 
wherein an N-tiered application may selectiveW comprise either the read-only mode, 
the editing mode, or both on a user by user basis. 



2 1 . The system of claim 7 wherein the real-time device tier iyther compri ses: 

a. a communication interface; and 

b. an event-handling interface; 

c. whereby a real-time device can communicate with connected soft\^e components 
to support communication with and event handling for a real-time device. 



Invention: METHOD AND SYSTEM AND ARTICLE OF MANUFACTURE 
FOR AN N-TIER SOFTWARE COMPONENT ARCHrTECTURE APPLICATION 



Inventors: Green, David et al 



53 



2l A method for generating a software application in a computing system for creating 
an extensible-tiered software application comprising at least one processing unit; at least one 
memory store o^Watively connected to the processing unit; extensible N-tiered software, comprising 
a predetermined se\f software component rules, tier rules, and application assembly rules, the N- 
tiered software being excitable within the at least one processing unit; an inventory of executable 
software components, each\ware component further comprising a given structure and an external 
interface and further capable of\inmunicating with at least one other software component; and a 
predetermined set of initial extensib^iers capable of residing in the memory store, each tier of the 
predetermined set of extensible tiers haWg a given structure, the set of extensible tiers further 
comprising a logically grouped set of a\redetermined number of the executable software 
components, the method comprising: 

a. determining a set of application req\iirements; 

b. for each of the set of apphcation requir^ents, reviewing the inventory of software 
components for software components that m^ch at least one of the set of application 
requirements; 

c. for each application requirement in the set of appli^on requirements for which a 
software component match does not exist in the softW component inventory, 
obtaining a software component that does match that applic^ion requirement; 

d. defining a set of tiers to logically model the application requirertt^ts; 

e. selecting tiers from the predetermined set of tiers to satisfy the defined set of tiers; 



Invention: METHOD AND SYSTEM AND ARTICLE OF MANUFACTURE 
FOR AN N-TIER SOFTWARE COMPONENT ARCHITECTURE APPUCATION 



Inventors: Green, DaVid et al 



foKtiers not within the predetermined set of tiers needed to satisfy the defined set of 
tiers. Creating new tiers; 

associating each of the matching software components with at least one tier of the 
defined set oftiers according to a framework associated with that tier; and 
creating a softwai^pplication by assembling the predetermined set oftiers according 
to the application assembly rules; 

whereby the software apphcation satisfies the set of application requirements. 



23 . The method of claim 22 wherein ob^ining a software component that does match that 
application requirement further comprises selectivelyVodifying an existing software component or 
procuring and selectively modifying a new software component from an independent source of 
software components to comply with a tier's framework requirements. 



24. The method of claim 22 further comprising: 

a. examining the obtained software components for incoWation into the software 
component inventory according to predetermined incorporWn criteria; and 

b. storing the obtained software component in the software comj^nent inventory if it 
meets the incorporation criteria. 
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^>>25 \ The method of claim 22, wherein at least one of the software components is a 
business software component, further comprising automatically retnevmg composite software 
components alorik with an associated business software component when the associated business 
software component ffi retrieved from a persistent store. 

26. The system oK?laim 22 wherein composite components are not created when a new 
business software component is treated but instead where it is the responsibility of the creator to 
create a composite component and seb^t into the composing component. 

27. The method of claim 22 where\software components andtiers are combined at run- 
time to form new, unique applications on-the-fly. 

28 . The method of claim 22 further comprising 

a. defining a testing tier; 

b. testing a final model using the testing tier; and 

c. correcting errors within the executable software comp^ents within the final model. 



29. The method of claim 22 wherein associating is accompli shed\ising a graphical user 



interface. 
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trhe method of claim 22 wherein creating new tiers further comprises: 
examining a requirement; 

det^imining if a current framework is adaptable to acconmiodate the requirement; 
using tKe current framework if it is adaptable to accommodate the requirement; 
defining ^ew framework to accommodate the requirement is no cuirent framework 
is adaptable V otherwise accommodates the requirement; and 
creating a new ^er with the new framework. 



3 1 . The method of claini\22 further comprising removing a tier, the step comprising: 
a. examining current requrtKments; 

for each current tier, determining if at least one other tier satisfies the requirements; 



if so, combining those tiers; 

for each remaining tier, determin^g if the tier is no longer needed to satisfy at least 
one requirement; and 
if so, remove the no longer needed tier) 



32. The method of claim 22 further comprising defining an initial set of tiers. 

33. The method of claim 32, wherein the initial set of tifers comprise a business rules tier, 
a processing tier, a data tier, a messaging tier, a plotting tier, a business objects tier, a visualization 
tier, a base tier, a real time device tier, an interceptor tier, and an appliWion tier. 
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34. 



compnses: 



^he method of claim 33 wherein defining a business rules tier framework further 
defimng a set of business rules; 

definirig a predetermined set of properties and methods which can be used to 
determindSNvhether a first software component violates the business rules by being 
associated wrth a second software component; 

defining a prede^rmined set of properties and methods which can be used to 
determine a type of ekh associated child software component; 
defining a predetermineid set of properties and methods which can be used to 
determine a type of each associated parent software component; and 
defining a predetermined set\f properties and methods which can be used to 
determine whether a first softwarXf omponent having a specific type violates the 
business rules by being associated ^th a second software component having a 
specific type. 



35. The method of claim 33 further comprising all6^ing building of business software 
components as general purpose, reusable data containers, whereb>Ndata and behaviors in a business 
software component are hidden from other software components, other components are kept from 
having to know the business software component's internal structure at\d implementation details, 
and data integrity checks are allowed to occur at the business software component level. 
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36. Themethodofclaim35 furthercomprising collecting business softwarecom 
2 into a heterogeneous\oUection model that represents a real-world business entity. 



1 37. The method Xdaim 35 wherein collecting business software components uses a 

2 generalized collection interface t^ollect other business software components. 



38. The method of claim 33 further comprising specifying a framework for the real-time 
device tier to support communication with anXevent handling for at least one real-time device, the 
framework comprising properties and methodsS^at support a predetermined communication 
interface and a predetermined event-handling interfaceS^hereby a real-time device can communicate 
with connected software components. 
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39. The method of claim 33 wherein the interceptA^ier comprises properties and 
methods to allow interception and control of messages passed between\Df tware components or calls 
to a software component's interface, whereby an intercepted message V interface call may be 
validated, interrogated, and acted upon by callbacks registered with the inteiceptor tier before the 
intercepted message or interface call is transmitted to a target software cohnjonent, allowing 
validation and control of the disposition of the message or call to the software compdi^ent' s interface 
to occur without modifying a source or the target software component. 
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The method of claim 39 further comprising: 

)ecifying a method for registering a callback with the interceptor; 
specifying a method for canceling registration of a callback; and 
speciWing a method for creating an instance of a software component. 



41. The method^f claim 33 further comprising: 

a. specifying a m^od within the application tier for creating applications that use 
asynchronous behavior; 

b. specifying how softwa^components are created and registered; and 

c. specifying how service components are connected; 

d. whereby dependencies and comriHinication links are established before an application 
begins responding to events. 



42. The method of claim 33 further comprising^ecifying a wizard tier comprising one 
or more wizards developed for frameworks to insure that\proper framework interfaces are 
implemented for a software component associated with a tier, whef^y the wizard tier may be used 
during a development process. 
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sThe method of claim 33 further comprising: 

specifying a set of rules and required activities for the testing tier; and 

using\the rules and required activities to define acceptable tests of a software 

component; 

wherein the fules and activities comprise at least one test harness to run a test script 
and store test results, whereby the test harness inspects a software component 
associated with f a fralfnework to insure that the software component has implemented 
all the required interfaces rqr that framework and that the interfaces function properly. 



44. The method of claim 43 wherein tikrules and required activities are defined by and 
derived from the requirements for developing a softwate component. 



45. The method of claim 33 further comprising proWing a template tier, the template 
tier comprising templates comprising predetermined software language implementations of 
persistence, collections, and iterators for software components within tho^template tier, whereby the 
templates are used in component implementation to facilitate the implementation of predetermined 
functionality and to reduce the maintenance effort for extending the functionalltv of components. 
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46.1 A method for generating an application comprising software components, each 
software component having a given structure, comprising: 

a. yietermining an application's system requirements; 

b. v^th the system requirements, creating one or more tiers from an initial set of tiers 
to deate a model design, each tier being responsible for providing a discrete set of 
applic\ion programmatic responsibilities, until all the tiers collectively satisfy the 
applicatiffli's system requirements; 
for each tier\creating a framework, comprising: 

i. defining an architected context for software components to be associated with 
that tier,\omprising specifying a basic design structure, including base 
componentsV>f that tier; 

ii. defining a lo^al grouping of executable software components to be 
associated with that tier to implement the tier; and 

iii. specifying a set ofVstandard interfaces for any software component 
categorized as belonging^ that tier; 

for each framework: 

i, checking each required softwarels;omponent for existence in an inventory of 
software component components; 

ii. selecting for use within a tier software cbmponents within each framework 
that are also present in the inventory that saW^y the framework; and 
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2 1 ^k)^^^ ^^^'^ required software component not present in the inventory, obtaining 

22 j \ a software component to satisfy the requirement; 

23 e. for each tier: 

24 i . a&sembhng all software component components associated with the tier into 

25 thatVier; and 

26 ii. defining the sequencing and data relationships between that tier and each 

27 other tienwith which that tier needs to be sequenced or exchange data; and 

28 f. packaging all the tiers that collectively satisfy the application's system requirements 

2^ into an invocable application, 

'^4 \ 

ffi \ 

47. The method of claim 46 fuAher comprising: 

2" a. defining a testing tier; \ 

S I b. testing the invocable applicationVsing the testing tier; and 

c. correcting errors within the invocaDle application. 

1 48. The method of claim 46 wherein definmg the sequencing and data relationships 

2 between that tier and each other tier with which that tier needs to be sequenced or exchange data are 

3 accomplished via a graphical user interface. \ 

1 49. A computer program embodied within a computer-readable medium created using 

2 the method of claim 22. \ 
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